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ABSTRACT : PROBLEM TO BE SOLVED: To surely fusion splice photonic crystal fibers without 
breaking the structure of their porous parts. 

SOLUTION: When the end parts of a pair of fibers each being a photonic crystal fiber 1 at 
least one side of which is provided with the porous part 12 in which many fine pores 12a 
extending in the central axis direction of the fiber are arranged in a crystal shape and a 
core part 1 1 which is formed at the center of the porous part in a solid shape or a hollow 
shape are fusion spliced each other, a heating temperature for heating the end parts is set 
so that a temperature difference with the softening temperature of material forming the fine 
pores 12a is <500°C and also the value of the product obtained by multiplying the 
temperature difference (°C) by a heating time (sec) is set at 50 to 2,000, and fusion 
splicing is performed. 



09 
1= 

m 



COPYRIGHT: (C)2002,JPO 



INSDOCID: <JP 200214846SA_AJ_> 



<19)B#!WfW (J P) 



«o & m & 



(A) (H)fffffiMaH*f| 

##§2002-148468 
(P2002-1484G8A) 

(43)»BBB ¥f£l4^5£22B (2002.5.22) 



(51) IntCl. 7 
G 0 2 B 6/255 
6/10 
6/20 



F 1 

C0 2B 6/10 
6/20 
6/24 



jH?3-r(#»> 

A 2 H 0 3 6 
Z 2H0 6 0 



3 0 1 



S3Em!# # H»«0*7 OL (£7 H) 





«K2000 - 341754( P2000-341754) 


(71)tHBtA 


000003263 










(22)niKg 


¥&12<£lUi 9 0(2000. 11.9) 










(7DUHA 


000004226 
















ms3»=f «BaK^*«T - re 3 # i 






m) aw* 
























(74)ttSA 


10007/931 








*m± mm & W7« 











(54) l&WOZffl 7*Y—vir9 x )X.9)Vyy4n<r>W&5%k 



(57) 1 



v < i x-h h -n<n y r a t wmm± z m* s ■«*■ * r 

WROft-ffcSB* b ^iSSH** 5 0 0 ■CJSlT'tc-r 6 1 ft 
fc, iSffiH CC) fcMft^S (sec) temn&Z 5 
0 fiLL 2 0 0 0 MTlz LXUM-fh . 




!( 2 ) 002-148468 (P2002-14846SA) 



KI^iJ ZtitzZll® k l£^tLSI5<7)4"l>(c 4-H«Xii +2 
>vyr^^Thh U.-n<r> 7t^ ^®35 (5|± ^ iD^li 

±M7 7 4 M'toffigBcojD^SSr. ±BWL2r^BSt-T& 
«^lO©:-ft?SSfc CDia£M*< 5 0 0'CJJIT(^& J: o IZ 

77 ^ ^nffi&nnaimm (me = sec) fc?sm 

(me : *C) 0&LL2 0 0 0£rF£3r& 

£?tzmj£'r&Zt£*mk-tZ>7*b--v7 7VAf 
>V7 7 4 ^N'oil*^ra. 

[li*Ji3] i«3<«ixiiii*Ji2{cfc^T. 

.1 i: £ #8! fc -T & 7 * h - -y ? 7 V X 7 )V 7 7 4 J 

[is#JS4 ] m&a i x«n*3S2 egtvc N 
[ii^«5] is^i--fi*3i4^o-rix*>{cfcv^ 

-jlf<07T'(AW*i7 ; f h-'y?? 'J^/l^-M 
±ie-W<7)7 * h - 7 7 U **/V7 r AcDSjgg|5|3|± 
.1 t Zimk-tZ 7 * h- -•; 7 7 V X71V7 7 4 AcDU 
[fl*3S6] It^SCfcivc, 

^nmmm^k e nm#.tt lx a r> . 

-H»7 * h- -y ? ? y ,X^7 T -f yN'^SffigBPktSr.. 
±M$>Tim<?>6fim#.*W& Ltctft>±.il7 * y ? 
7)V7 7 4 t<tt>iMm K) l,z®m2-£& ZktzX 

tzW&X'Wm-thZkZffl&k-thy* h-v77>JX 

* >\>7 7 4 }<><rmM-n&. 

— M<r>774 VN'cortO— -fib^t Y — -/7 7^x7^7 
7 4 rtX'h -> X s Witf^— Y~7 4 -)V Y&fr&tt'fa 

SMrfcttS H7-f -/P KgtfJhie:? * f- - y ? 7 'J 
\,zm%-?hZb*&Wik-tZ>7 * V-v77VX7)V7 

7 4^<rmm^m. 



[000 ] ] 

iftwnm-t&miitm ] *wms.. y*v--j7 7v 

X7)l7 7A^n±, Y--/7 7VX7IV7 7 

4j<kmmcvyt7 7 4;<tcomM-%mzffli-&< 

[0002] 

ft 7 r rtX'lift S C <0t * V ^ & K'tiL&ttW. t ^ 
ig-f-.|»t)Ot U7* Y=- v77 VX7)V774JW& 
BZti-?~?fo&. CcotcOlis 7r-fyN*co4"Df473^ 

mv&zmcomjitf&g'Bmzwimztifczii&k , ws> 

[0003] 

r ^"<y5sseBi3i±^MS-r hmiz^nv^Mmum^- 
f&mzm^t>nx^&. 

[0004 ] ClcO^Jn^Sl^^ti:. <X<?3^»MT1f*?ix 

mtc i T JiieSSB 5r S[!Mi#£ t & ^SC t TDn^gf 
ULT^SSiScO^^^f^. ^LT. ±.H-ttcr>7 7 4 

^co^m±^m^^t>^tc±x\ ftvmmizx^xm 

[000 5] i:^-?>*^ mil£-*l<?>7*h-y77V 
X7JU7 7 4^cr>m^m±X<,±7^h~-y7 7VX7)l- 

774 J<km&<vft7 74 ;mm&m±cow.tnz, ±ie 

(JMMWIfcft i &H®<r>mmtfWlX Li ok, 7 a 
Y- v7 7VX7)V7 7 4'<k LTlSff-SilT V^n> 
K<¥* -yT-fltiSj^fcix. jE»fcgaS36«rf*>*i«r<«ro 

[0006] x o %mmz&*.x%zti 

7VX7Jl-7 7 4^co&1l®<7)ffim$:m-Zk%<Vm 

t,zwmzit&zkizt>&. 

[0007] 

[PH^»^-ri.^rtc0#S] ±feBW£3Slft-f 
(c> *%HB(i N ^T-fyN'WffigpcotDiaae&lXJnmiS 
^PS-rS^tCioT. 7*Y- v77VX?)Vy7 

4 j<^nucomm^m-tz t%< mmzmm-tz z t 

k Ltz. 

[0008] mftmz, mtm 1 imn^m^ -n<n 

y 7 4 rt<Vftc?>'J>-%:< k t— Utf, 7r-< Acorta^ifc^ 



! ( 3 ) 002-3 48468 ( P 2 0 0 2- ] 4 84 68A) 



5r3Tt& 7 * h- -v 7 7 V X 7 A 7 r A ><X'hhU.—tt 
<?>y r 4 Jt<rM%m±Z WfrM% 2-&&y*h--/7 7 

v * 7 ivy r a ^(ommum * t ■? & . 
[0009] •?• lt, ±Miy r a A£0SSSP<0Jn»jajK 

tOO 1 0] lit, ±127* h^7??!iX^7r 
>fA^«l^fitl.«8i LTli, frUlfSSS ( S i 
0 2 ) bLXi>H\ 

[0011] flsRJS 1 smoftmz «k h b , *fflfl£ AM 
•fb&^tS:^. zcotzib^ y*Y—/97y*9ivyT 

[00 12]IIT', ±iEM&BAkttfta£i:<?)iaA 

»is i£a^*p< 5 o oxzanm* i< . i 
^30 o-cOTtwi &n&comm<r>w&z i 

[ o o 1 3 ] -e lt, »*fl2iBa^BBi> m$£ 1 
3Ett«o«w t*s , y r a f -?oja»<o jumra ( # 

H(SMa:°C) ) t<om^ffiSr5 0liLt2 0 0 0OTi: 
=3: & J: o iclSSf S £ b £ ftfeWm b -t& t coX'h & . 

[0014] -r=5r;b*>. a*s:^*^fc *ttiffl»B*ra 

-f**>j5f*J:n. w file J: 9, ^iia5<Ofi§jI$r5£iShr&3 
fc=$r<, 7r-f^<W8»PI±*J:0-JHI*fc:lll«-r* 

[ o o l 5 ] ffi, JiHKofU, *m.£«MW-6*mfc: 
E tT JJE*)«HTlieW-4 J: V \ 

[00 16] £OJ:3*l»*fr$l^7T>rA<oiM|S 
OJiUJMi, ii*JM3ieMOjD<, «SMSaJB!MWcJ:-a , 

[0017] W*«3ieS50%HB(cJ; & t % 

umm^ztch t$uz y y 7 a jvmiu&trtziro 
tmw&i§>T^ni&-t&zttf-*imz%&. -ewem. y 

it h-yfrVXfJl-yTA '*cr>£H&<0ffim£1&18? 

&zb%<. yr4J<><nvmwi±t:£'ommzwm-th 
zttmmizKh. 

I 0 0 1 8 1 iS«^4 IEiK«0*D< , 7 r ^'coJg 
[0019] fS#JS 5 iiMLomili. —ft<r>y 7A'<<r> 



JXtitfy* v a? fry r 4 

btt&X'hO, jwfcwcu. ±ie-*t<97* Y--/7 

7 V )Vy 7 A *<Wmn±Z: , -?-c0ffl?L^{2S5-5 
[00 20] -tftto-h, y*V-y77VX7fry7A 

? y x7fry 7 A rtcoar&nm&zm He — StS-tf: h 
-thi.vlz-t&vyWl^. 

[0021] ztiiz* mzztitifflmnrnwizte 

IISWMHB iWBOMM) **Sv^C-aU, 
[0022] i<MBLOntltlv^H9:S*fe«Bt 

■Mr-ri^ffitu-ctt, fi»Jx{fi«*Ji6ieiiio*a<. ^ 
6 nmttZMLx v s %t ,_r Wco 7 * i~ 

^•y^^y7.^/l.7r-<>'^ilSgP|S|±^, ±IE^7LSBi0 
6 ft L«n&« ^>±iE7 * h - y 7 7 'J X ^;U7 
7 A ><.**>V$m 0 tCEJte^ Z b IZ i -y X , ±f£Bg 

6fiB#(D&nM<7)fi$ ^K^ic-m^tz^x-mm 

[00 2 3] i<50 «t d iZ&Tl&nmttZW&th Zblz 

x->x^ nr^co^mmfm^^MimAz—^-^ 
hZbtfQBlzKch. 

[0024] ±Eat*fl5X(lBf*W6Ett^>«BHK:» 
fry 7 A A'rftoT, flfcfr***- K7 -r 

Hg* s ±ie7 th^7/'? l J^^7r 4 AWE- H 7 
a -fr F@(CBg-gct2.<J: K»*-r*<0*« J: V\ 

[0025] zcox 0 ^mmmmzmi^- H7 -< - 

[0026] 

7 r ^ j<b zmmizmm-? & z b h . 

[0027] 

[ 0 0 2 8 ] HI tt. *^OHSfi}BSlc^6 7 it h- 
■y 7 ? V Xffry 7 A J<1 ZtHL^ Uy*h-y?7V 



'14 ) 002-] 48468 (P2002-148468A) 



olzWilihiXtzVX-YBl 3kZmz.X^&. 
[0 0 29] ±1E:?# h-77^'J^WT^Al« 

1 0 0 3 0 ] -r&£>*>. s i Oj&wR&flKo+^auc 

BfiffllE 6 ftBOK 2 a 5- «t"M*C»-J T IStt^-t* h 

[00 3 1 ] ZLX, ±ie^f-vf7U 3 *±ie-9-5tf- h 
*2<OiE6«»ttyL2a|*iK3EWLTi*<. 

z<ojE6fkm^iii2 a^miza^h — wmzttvx 

=* a- t: 5 'J 3 S-MWcM-^-i. J: 3 C LT m 1 S Sr^fiSc 

t5U 3, S^rate^PtSr^f-vt^'J 35-JKELTVK 
idCLT. 8B<* 2 IWAi^ + t 

5 yffo&a**! oii-r- 1 ic-t ot _LejE6a»tt?L 

2 arttcdf-v t5 U 3 ^^ B B B «tcS?iJ$Hi-T5t«-r«. 
*>\ _LI£iE 6 ftmVill 2 a « *>l>fiBK « . * ir 1 7 U 
3-C*tt^r<T3TS5«4SrSaL-T*}<. 
[00 3 2] CLhWXSCiO. ■<f^-M : 2rt(C^-r 
Vy 'J S^a^tcEyiJUJt^KT-^fllSit^o-?-^* 

-Mia c n r SBtt 4 **ieb ztitzy 
ivy r -i Acor y 7 * -a 5 #^j£-fS . 

[0033] ±ie7*y7*-A5«, ^l^rtT'M 

>■*-■&. i<0*R5l*iial<?DlRfc:l!Wrr** + t9U 
3.3 |B|±, ilfi** t7 y 3tV#- „ Xtf* 
-vtr? y 3k3Tgm4 fcliS^CSlJeL-T— «s-fH§n 

%mzmtfi>~2'p&izmi£.zttti3Tmi 1 t^nr 

■0MNKL1 2a»fli*tcByiJLTRtt6<lfc*TL»l 2 

[0 0 34] ft. ±§£7* h — .X^/l^T^ 
[0035] iWC, _LiB7=r h^'y^^'J^^T'f 

[00363 I23«, ±IE— n<T>y* h-vffVA? 
y|/7T^Al, l*>roH±£IM^ 

6 1 1 „ i5^flt6 1 it%&fsmwiz§imztite-*i<o 

[00 3 7] &y*h-v7 9VA9fryT4rt 



J Z&yrJJWJ H6 2CjefiE$il3tVS16 2 aF*HC 

kbits. 

[ o o 3 8 ] * lt. mttfm&nyt y r -f s<m±v>m 

mcomz n 7<?)&W.isb*t<r>-fz*b \,z'ft*>tihu 7W.W& 

T31 l^ttB^tf&vmi 2 zcr>®m-%*>M:*'tT 
d. -ffc*)*^ ±1B7* h-^^'J^Wr'fAi 

»c J: -3X3 7*51 lAl/MffLl 2 a05tfc«£WBL 5 8r* t 
£>, ±f£7* H-7;?'J^^7T'f^l Sr*N>MlH 

?y^77-fAi, l<?)3TgPll. 1K0&B& 
SO(C-R$-S*i:#fc:, «J7ll 2a, 1 2 a<7){ia£ 

[0039] ft. ±ie7*h--y7?y.X:?/U7T-'fA 

i , i«537»ii, 1 1 <o«a«-&i>*tt. «i«rac« 

[0040] -tZcb-h, IMitmmz^ y* h- v?? 
VX.?)Vyy4 *\ \Zft\^X*>L^nmz^3£$-h-tito 

i 2<o®^S^Ls ±1B7* h--/j7^y^^;^T>f 

SB 1 2016]^ 2:5V 1. 

1 KDim-ZmMz— WtZ-itXh <tv^ 

[004 1 ] ±lE3TgB 11,11 «0fi5^ 

[0042] Cl3LT3Ta51 1 , 1 1 «9&SRlfiffl?L 
1 2 a, 1 2 a<7)eS*«i:^t=-Srmtf. ±KH»tO 

»»s*r±E»R*6 1 coimx'*<o%i i t$m±zmz 

[0043] LX^ Z(OimX-±iZ¥&*te 6 1 

•t&ztizjz-ox^ ±.tl-M<r>y 9 >\s 

7T>fA'l, l<0«ggPS:Jie»L, -eo^gPSrfC-fb^ii-T 

1^^§*2». 
[ 0 0 4 4 ] Cicok 1= . ±l£»P^?SSti;. S i O^m. 
-fbiSSkcOSJKH*^ 0 0-CUlTT-ft^c7)*U < , Z<T) 
i p iZ-Tixii , 7 * y ^ ^ 'J r -f A l (J5Sffl 

fLl 2a£}fL*'K *B7L1 2 aOliJMItt«aE«S« 

[0045] JiieffljKMk LT«, J:0*faL<ti40 
0-CJilTk -Tittf «k < , ±IS?SJKH^ 3 0 0'COTfc "T 
fttf , 7*h-«^^'J^7T>fAl <0±IB#7LgB 
1 2«0«ijicO®S^5i^(clH]jSLO'?. SSS5ISl±c7)ll« 

[ 0 0 4 6 ] ft, ±ieJP»?SSli. MxtftgSUSijt^fe 
#6 ltom^ffi*^«J»LTt<l:V^L. 7r-^<SSgSc0 

[0047] ifei&g^iflO&B^fc^&li, 



!( 5 ) 002-] 48468 (P200 2-1 484 68A) 



C C) . Si O 2 <0lMfclBflES:Tc (me : °C) k U 
JRftlBST i me : s e c ) k Lfcfc#C 

5 0^ (Th-Tc) xTimei2000 

[0048] ZCOX "5 GrMttf . ^tLgfl 1 2<0flB6£W 

^a5i5]±$: i 9 - JiimttBarr s - 1 **r * h . 

[0049]^, ±IB»<Z>flS ( (Th-Tc) XTim 

[0050] 7*h—v?9\)AfJV7T<{rt 
1 , 1 <0^ra±Ol»fc»Cill««« 6 SrJfl^* k 

aw-a^k**?**. ^?i§gi 2com&zm 

[00 5 1 ] -«^7^h-7^^'J^^7r 
^1, 103TJB11. 1 ia^«fLl2a, 12a 

?L«1 2. 37S&1 12U/1W-h«l 3) <0£TjWH 

[0052]^ ±ie«lt»IBTtt. 7*Y-v9 9 V 

^ixtClS^-r. 7tb-y??<Jm7T^ 
lk. uTW99v \*ZG-rhmftcoy£7T'<^b<D 

£JLtf^fc»*tt*i-&£k*<. ±lE7*h-'y?? 
'J^7t>(a'i ka«03K7r-f AkoM#2-«^ 
fc*ro,rk#T#&. 

[0053] :^J;5(:, 7*h-7?;u^77 

ig^X^^-^-^-a^i^T. M7r>fA'coli 

^5t^tCff 0 Z k ffiX 
[00 54] ttz > 7*Y—v97V*$)\s7T4rt\ 
k. 3MW»67t4'< (ftlZ^ *-K;7 

99 V 7*9 )V7 t4>^\ we— F7^ -yp Ffilztt— K 



[0055] <i6K^mtmm>±Bimsmmx^ 7 * 

Y-v9 9V*9>V7?<irt\<?>aT&l 1 £*3l#k 
LtztiK ±lEn7«l ltt+2«t*otfecl:v\ 37 
351 l*<+2«tc»jR$<ifc7* h^«y^^»JX^;i/7 

(C s 37W4JEIl^i^P&U ^t7 l J3 

jE6*S»#7L2 art^3t*Lfcftt±ie3T«»4eO^ 
£jE6«»#?L2 art*>«,fti^2«J:B*tJJ:5l: 

ioo56]4fc, jbBnn»«"Wi. «susits«ftt* 

eiciot, 7th-7^^'jx^77^A'i, 1 
<n^*m^h&o\,zLx^htf^ ztiizmb*?, m 

MSJK^ ±lS*ffi?Ll 2aSr»«-r6«WO«CftiSJKi; 

50^ (Th-Tc) xTime^2000S:Ifct<0 

Al, l^«S£MfeLTt>J:^. 
[00 57] 3TS51 12MXM311 2a^I 

4- h^>y 9 9 >V ^ )V7 r 4 ,Kl«>1Mr-hffil 3tc^ 
-*-13a, 1 3aS:»(tTtJ:V\ 

3l::&tt&^?Lgffl 2' fcftCftfPMfilll 
(c. ±IE:?* h^-/^^U^^7r>f Aio***i6i 
tcH^i^tCV-^-l 3a, 1 3a?rl5(f N 
1 IRXffflKl 2aOfiS-&^2r. 3 
a, lSa^Mffi^ClttCctoTffaiaCLT 
til*. «I<7)-7-^-l 3ati. Xtt^-h« 

[a®^©#^ira] 

[121] 7*b-v7?vx?>i'7Tj^z^-f®mm 
xi>&. 

[02] 7*h-7^^'J^^77>fAWj7*- 

[H4 ] Jo^^k©:^aKk^mil^«-r«>an^ 
[05] 7* h-7^UX^77 

[^F^IftBfl] 



1 7tb-7^^U^^77>fA' 

2 Ifttf- 

3 ^r^e^U 

4 nrajw 

5 7")7*-Jx 

6 



'■(6) 002- 



148468 (P2002-34S4 68A) 




[H3] 



Time 



[04] 



•■(7) 002-] 48468 ( P2 00 2- ] 4 84 68 A) 



[05] 





(72) %*m >m mm 

(72) ffl* IE& 



(72) JUB 1S£ 

mmH5^ftBa(K^#BI-Tg3#l^ B 

F^-A(##) 2H036 MA12 MA13 MA17 NA09 
2H050 AB04Z AC62 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
(jTfADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



Id LINE; 



iES OR MARKS ON ORIGINAL DOCUMENT 
3f REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



